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(54) Power operated vehicle door latch 

(57) A vehicle door latch has a forkbolt (24), a detent 
(26) that holds the forkbolt in a latched position, a re- 
lease mechanism that moves the detent to release the 
forkbolt and a lock mechanism for disabling the release 
mechanism. The detent Is moved by an Intennlttent le> 
ver (46) that Is part of the release mechanism and part 
of the locking mechanism. A lock lever (56) fomiing part 
of the lock mechanism moves the Intennlttent lever back 
and forth between an unlock position where the inter- 
mittent lever drives the detent to release the forkbolt and 
a lock position where the Intemnittent lever free wheels 
with respect to the detent. The intennittent lever (46) is 



pivotally connected to an unlatching lever (44) of the re- 
lease mechianism that is operated by Inside and outside 
release levers (68, 60). The lock lever (56) includes a 
lower lock lever (82), an upper lock lever (84) and a 
spring (86) that stores energy whenthe lower lock lever 
pivots with respect to the upper lock lever. The lock 
mechanism includes an Inside lock lever (96) and an 
outside lock lever (106) for operating the lower lock le- 
ver. The door latch also includesa motor driven actuator 
assembly (92) for operating the lock mechanism and a 
double lock assembly (104) for disabling the lock as- 
sembly so that the door latch cannot be unlocked by the 
Inside lock lever (96). 
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Description 

[0001] This invention relates to a vehicle door latch 
that has a forkbolt, a detent for holding the forkbolt in a 
latched position, a release mechanism for moving the 
detent to a position, releasing the forkbolt and a power 
operated lock mechanishi for disabling the release 
mechanism. 

BACKGROUND OF THE INVENTION 

[0002] An automotive closure, such as a door for an 
automobile passenger compartment, Is hinged to swing 
between open and closed positions and conventionally 
includes a door latch that is housed between Inner and 
outer panels of the door. The door latch functions in a 
well known manner to latch the door when it Is closed 
and to lock the door in the closed position or to unlock 
and unlatch the door so that the door can be opened 
manually. 

[0003] The door latch is operated remotely from the 
exterior of the automobile by two distinct operators — 
typk^ally a key cylinder that controls the lock mechanism 
and an outside door handle or push button that controls 
the release mechanism. 

[0004] The door latch is also operated remotely from 
inside the passenger compartment by two distinct oper- 
ators. — a sill button that controls the lock mechanism 
and an inside door handle that controls the release 
mechanism. Vehicle door latches for upscale automo- 
biles also include power door locks in whbh the lock 
mechanism is motor driven and/or a keyless entry in 
which a key fob transmitter sends a signal to a receiver 
in the vehicle to operate a motor driven lock mechanism. 
[0005] U.S. Patent 5,277,461 granted to Thomas A. 
Dzurko et al January 11 , 1997 for a vehicle door latch 
discloses a typical door latch of the above noted type. 
The door latch disclosed in the Dzurko '461 patent in- 
cludes an unlatching lever that is pivotatly mounted on 
a stud that is secured to a metal back plate and a metal 
face plate at opposite ends. An unlatching lever is op- 
erated to unlatch the vehicle door by an inside handle 
lever that is connected by a suitable linkage for rotation 
by an inside door handle (not shown). Unlatching lever 
is also operated by an outside handle lever that is con- 
nected by suitable linkage for rotation by an outside door 
handle (nol shown). 

[0006] The Dzurko door latch also includes a locking 
lever that Is pivotally mounted on the stud. Locking lever 
is operated by an Inside locking lever that is pivotally 
mounted on the flange of the metal face plate near the 
inside handle lever. The inside locking lever is operated 
by an inside sill button or lock slide through a suitable 
linkage (not shown). Locking lever is also operated by 
an outside locking lever that is operated by a key lock 
cylinder through a suitable linkage (not shown). In some 
instances, for example In upscale automobiles, locking 
lever is also power operated by a remotely controlled 



linear electric motor or the like in a well known manner 
(not shown). 

[0007] The door latch disclosed In the Dzurko '461 
patent is unlocked and unlatched in the following se- 

5 quence. First the locking lever is moved to the unlocked 
position by the Inside locking lever the outside locking 
lever, or in the instance of a vehicle equipped with power 
door locks, a remotely controlled motor. This moves the 
Intemilttent lever to the unlocked position. After the door 

10 latch Is unlocked, the door latch is unlatched by moving 
the unlatching lever via inside handle lever or outside 
handle lever to the unlatched position pulling Intemilt- 
tent lever and detent down to unlatch the door lock. The 
vehicle door then may be pushed or pulled open man- 

^5 ually. 

[0008] U.S. Patent 5,328.21 9 granted to Jeffrey L Ko- 
chan et al July 1 2, 1 994 shows vehicle closure latch of 
the same general type. U.S. Patents 6,019,402 and 
6,053,543 granted lo Frank J. Arabia et al February 1, 
2000 and March 25, 20Q0 respectively also show a ve- 
hicle closure latch of the sarne general type. The vehicle 
closure latch disclosed In these latter patents include an 
optlonal power actuator assembly and an optional dou- 
ble lock assembly: 

SUMMARY OF THE INVENTION 

[0009] This Invention provides a vehicle door latch 
that has a power actuator assembly that is compact. The 
power actuator has an improved centering devtoe. The 
centering device preferably includes separate return 
springs for returning the power actuator to a neutral po- 
sition from the locked and unlocked position, respective- 
ly. ... ■ 

[0010] The vehicle door latch is compact, durable and 
versatile while providing room for the efficient packaging 
of a power actuator assembly and preferably for a dou- 
ble lock assembly should one be desired. The vehicle 
door latch housing includes chambers for the efficient 
packaging of a power actuator assembly and preferably 
a double lock actuator assembly in a unique way to re- 
duce space requirements, partk:ularly height require- 
ments. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Figure 1 is an exploded perspective front view of a 
vehicle door latch of the invention for the front pas- 
senger door of the vehicle; 
Figure 2 is a front view of the latch mechanism of 
the vehicle door latch of figure 1 showing various 
parts of the latch mechanism in position in solid line 
when the door latch is latched and unlocked and in 
dashed line when the door latch Is unlatched and 
unlocked; 

Figure 3 is a front view of the plastic housing of ve- 
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hide door latch of figure 1 showing parts of the re- 
lease mechanism and the lock mechanism in posi- 
tion in solid line when the door latch is latched and 
unlocked and in dashed line when the door latch is 
unlatched and unlocked; 

Figure 4 is a front view of the plastic housing of the 
vehicle door latch of figure 1 showing parts of the 
release mechanism and the lock mechanism in po- 
sition when the door latch is latched and locked; 
Figure 5 is a partial front view of the plaistic housing 
of the vehicle door latch of figure 1 equipped with a 
. power lock and showing various parts of a centering 
device In a neutral position; 
Figure 6 is a front view of the plastic housing of the 
vehicle door latch of figure 1 equipped with a power 
lock and showing various parts in position when the 
door latch Is latched and in the process of being un- 
locked: 

Figure 7 is a front view of the plastic housing of ve- 
hicle door latch of figure 1 equipped with a power 
lock and showing various parts in position when the 
door jateh.is latched and In the process of being 
locked; 

Figure 8 is a front view of the plastic housing of the 
door latch of figure 1 equipped with a double lock 
assembly showing various parts in position when 
the door latch Is latched, and locked with the double 
lock disengaged; 

Figure 9 is a partial front view of the door latch of 
figure 1 showing the parts of the double lockiassem- 
bly In position when the door latch is latched, locked 
. and double locked with the double lock block re- 
moved to show internal detail; 
Figure to is a partial front view of the door latch of 
figure 1 showing the parts of a double lock assembly 
In position when the door latch, is latched, locked 
and doukDie locked; and 

Figure 11 and 12 are partial front views of the door 
latch of figure 1 showing the double lock assembly 
and the double lock unblocking lever in detail.. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Referring now to f igure 1, the vehicle door latch 
10 has a multi-piece enclosure that comprises plastic 
housing 1 2, mdtal frame or face plate 14, a plastic front 
cover 16 and a front plate 17. The plastic housing 12 
and the metal face plate 14 are held together by three 
flanged studs 18, 20 and 22 that are inserted through 
three holes in plastic housing 12, then through three 
aligned holes in the metal face plate 1 4 and then flanged 
over the metal face plate 14 to form a rearward com- 
partment. Metal face plate 14 has three flanged and 
threaded holes 15 substantially equally spaced from 
each other defining an imaginary substantially equilat- 
eral triangle (not shown) for attaching the vehicle door 
latch 10 to a vehicle door (not shown). 
[001 3] Door latch 1 0 has a latch mechanism compris- 



ing a forkbolt 24 and a cooperating detent 26 that are 
located In the rearward compartment and pIvotiaHy 
mounted on the rearward portions of studs 18 and 20 
respectively as best shown in figure 2. Forkbolt 24 is 

5 biased counterclockwise by a compression return 
spring 28 that is disposed in a curved slot In partition 
wall 1 3 of plastic housing 12 in front of forkbolt 24. Spring 
28 engages a lateral lug 30 of forkbolt 24 at one end and 
an end wall of the curved slot at the other end. Detent 

^0 26 is biased clockwise into engagement with forkbolt 24 
by a compression spring 32 that engages an ear 27 of 
detent 26 at one end. The opposite end of compression 
spring 32 engages an Internal wail of plastic housing 12. 
[0014] Detent 26 engages forkbolt 24 at shoulder 36 

15 and holds forkbolt 24 in a primary latched position 
against the bias of conripression spring 28 as shown In 
solid line in figure 2. Detent 26 can also engage forkbolt 
24atshoulder38 and hold It in an Intennedlate second- 
ary latched position. Detent 26 engages fori^bolt 24 at 

20 foot 40 in its unlatched or release position as shown in 
dashed line in figure 2, 

[0015] Detent 32 has a perpendicular pin 34 that ex- 
tends through a slot 42 of partition wall 1 3 into a forward 
compartment fomied by plastk: housing 12 and plastic 
25 front cover 1 6. Front cover 1 6 is attached to housing 12 
by five screws (not shown) at five locations 43 along the 
periphery of front cover 1 6. 

[0016] Door latch 1 0 has a release mechanism for re- 
leasing or unlatching the latching mechanism that is 

^0 best shown in figures 1. 3 and'4. The release mecha- 
nism comprises an unlatching Iever44 and an intermit- 
tent lever 46 for operating detent 26 that are located iri 
the forward compartment that is formed by plastic hous- 
ing 12 and front cover 16. Unlatching lever 44 is pivotaliy 

35 mounted on stud 22 and held in place by flange 48. A 
torsion retum spring 45 surrounds stud 22 between un- 
latching lever 44 and housing 12. One end of torsion 
return spring 45 is anchored to housing 12 and the other' 
end engages unlatching lever 44 so that unlatching lever 

40 44 is biased clockwise to a generally horizontal latching 
position as viewed In figures 1 , 3 and 4. Front cover 16 
and several parts including outside release lever 60, 
double lock back drive lever 105 and key cylinder lever 
106 described below are removed in figures 3 and 4 to 

45 facilitate Illustration of internal components in the for- 
ward compartment. 4= 

[0017] The lower end of intemnittenl lever 46 is pivot- 
ally attached to one end of unlatching lever 44 by inter- 
mittent lever pin 50. Pin 50 has a rearward pivot portion 

50 and a fonward drive portion that projects forwardly of in- 
termittent lever 46. The opposite end of unlatching lever 
44 is bent to provide a spaced generally parallel tab 52 
that is used for operating unlatching lever 44. The upper 
end of intennittent lever 46 has a drive pin 54 that is 

55 disposed in a slot of a composite lock lever 56. Intermit- 
tent lever 46 has a forward facing groove 58 located be- 
tween pins 50 and 54 that receives the end of detent pin 
34 that projects through housing slot 42. Detent pin 34 
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. engages a drive shoulder 58c at the upper end of a short 
drive portion 58a.of groove 58 when door latch 1 0 is un- 
locked as shown in figure 3. 

[0018] Brieflythecompositelocklever56whichispiv- 
otally mounted on the forward portion of stud 18 Is ro- 
tated clockwise to unlock the door latch 1 0 or counter- 
clockwise to lock door latch 1 0. Counterclockwise rota- 
tion pivots intemnittent lever 46 clockwise about lever pin 
50 from an unlocked position shown in figure 3 to a 
locked position shpwn in figure 4 where pin 34 of detent 
26 is located in a lost motion portion 58b of groove 68 
so that intermittent lever 46 does not drive detent 26 
when it is pulled down. A more coniplete description of 
composite lock lever 56 and the lock mechanism is giv- 
en after the release mechanism is described. 
[0019] When the lock mechanism is disengaged as 
shown In figure 3, detent 26 rotates counterclockwise 
from the latched position shown in figure 1 and In solid 
line in figure 2 and out of latched engagement with the 
forkbolt 24 to a release or unlatched position shown in 
dashed line in figure 2 when the intermittent lever 46 is 
pulled down. This releases forkbolt 24 so that it is free 
to rotate counterclockwise from the latched position 
shown In solid line in figure 2 to the unlatched position 
shown in dashed line under the bias of compression re- 
turn spring 28 when the vehicle door is opened. 
[0020] The release mechanism further cpnriprlses an 
outside release lever 60. One end of outside release le- 
ver 60 is pivotally mounted on stud 20 adjacent front 
cover 16 and metal plate 17. Metal plate 17 is attached 
by the forward portions of studs 1 8 and 20. The opposite 
end of outside release lever 60 projects out of the for- 
ward compartment fomied by housing 1 2 and front cov- 
er 1 6 for connection to an outside door handle or the like 
via a suitable linkage (not shown). The middle portion 
of outside release lever 60 and a lower edge 66 that en- 
gages the forward drive portion of intemriittent lever pin 
50 so that outside release lever 60 pushes intennittent 
lever 46 down when outside release lever 60 is rotated 
counterclockwise as viewed in figures 1 ,3 and 4. 
[0021] The release mechanism further comprises an 
inside release lever 68 that Is L-shaped. The middle of 
inside release lever 68 is pivotally mounted on a lower 
flange 1 9 of metal plate 1 7 by a stud. Inside release lever 
68 has a drive tab 70 at the lower end that extends 
through a slot hi front cover 16 and engages ear 52 of 
unlatching lever 44 so that inside release lever 68 ro- 
tates unlatching lever 44 counterclockwise when it is ro- 
tated clockwise as viewed in figures 1 , 3 and 4. The up- 
per end of inside release lever 68 has a hole 72 by which 
lever 68 is connected by suitable linkage for rotation by 
an inside door handle or other operator (not shown). 
[0022] Forkbolt 24 has a conventional slot or throat 
74 for receiving and retaining a strike member of a con- 
ventional striker assembly that is attached to a vehicle 
door pillar (not shown) to latch the vehicle door in the 
closed position as shown in solid line in figure 2. Forkbolt 
24 also includes a primary latch shoulder 36; an inter- 



mediate secondary latch shoulder 38 and a radially pro- 
jecting foot 40 as indicated above. Forkbolt 24 prefera- 
bly has a plastic coating that covers a surface of the slot 
74 that is engaged by the strike member for energy ab- 
5 sorption and quiet operation when the vehicle door is 
slammed shut. 

[0023] Detent 26 has a sector shaped catch 76 that 
engages the radially projecting foot 40 when the forkbolt 
24 is in the unlatched position shown jn dashed lines in 

10 figure 2. The sector shaped catch 76 positively engages 
the primary and secondary latch shoulders 36 and 38 to 
hold the forkbolt 24 in either the primary latched position 
(figures 1 and 2) or the intennediate secondary latched 
position (not shown). 

'5 [0024] The latch mechanism described above oper- 
ates as follows. When the door jatch 10 is in an un- 
latched and unlocked condition, fori<bolt 24 is poised to 
receive the strike member of a strike assembly as shown 
In dashed lines in figure 2. The strike member projects 

20 Into an aligned fish mouth slot 78 of metal face plate 14 
and an aligned mouth slot of housing 12 when the door 
is shut. The entering strike member engages the back 
of throat 74 and rotates forkbolt 24 clockwise against 
the bias of corriprcssiori spring 28 until forkbolt 24 is ro- 

25 tated to the primary latch position shown in solid line In 
figure 2 where foridaolt 24 captures the strike member 
in throat 74. Forkbolt 24 is held in the primary latch po- 
sition by catch 76 of detent 26 engaging primary latch 
shoulder 36 of forkbolt 24. 

30 [0025] . Catch 76 rides along the periphery of the fork- 
bolt 24 under the bias of compression spring 32 as fork- 
bolt 24 rotates clockwise from the unlatched position to 
the primary latch position shown in figure 2 in dashed 
and solid line respectively. During this travel, catch 76 

35 rides under the foot 40 into engagement with the inter- 
mediate secondary latch shoulder 38 and then into en- 
gagement with the primary latch shoulder 36. The en- 
gagement of catch 76 with the intemiediate secondary 
latching shoulder 38 is sufficient to hold the vehicle door 

^0 closed in the event that the vehicle door Is not shut with 
sufficient force so that catch 76 engages primary latch 
shoulder 36. 

[0026] The vehicle door latch 1 0 is now latched but 
not locked. Consequently the vehicle door can be 

^5 opened simply by operating either an Inside or outside 
door handle or the like tosrotate inside release lever 68 
or outside release lever 60 to pull Intermittent lever 46 
down either directly or by rotating the unlatching lever 
44 counterclockwise as viewed In figures 1 and 3. Figure 

50 3 shows outside latching lever 44 rotated counterclock- 
wise to the unlatch position shown in dashed line. This 
pulls pin 50 and intermittent lever 46 down. As the inter- 
mittent lever 46 is pulled down, drive shoulder 68c pulls 
detent pin 34 down and rotates detent 26 counterclock- 

55 wise against the bias of compression spring 32 from the 
primary latch position shown in solid line in figure 2 to 
the release or unlatch position shown in dashed lines in 
figure 2. Forkbolt 24 is then free to rotate counterclock- 
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wise under the bias of compression spring 28 from the 
prinnary latch position shown in figure 1 and In solid line 
in figure 2 to an unlatched position shown in dashed line 
as the strike member is pulled out of throat 74 and the 
aligned fishmouth slots of housing 12 and plate 14 when 
the vehicle door Is opened: 

[0027] Door Latch 1 0 has a lock mechanism for disa- 
bling the release mechanism that Is also located in the 
fon|vard compartment defined by plastic housing 1 2 and 
front cover 16. The lock mechanism includes the com- 
posite lock lever 56 which as indicated above, rotates 
intemnittent lever 46 clockwise to a locked decoupled 
position with respect to detent pin 34 as shown in figure 
4. 

[0028] Composite lock lever 56 comprises a lower 
lock iever 82, an upper lock lever 84 and a compression 
spring 86 as shown In figures 1 , 3 and 4. 
[0029] Lower lock lever 82 is pivotally nriounted on 
stud 18 ahead of upper lock lever 84; Lower lock lever 
82 has a radial arm 88 that cooperates with power lock 
assembly 92 for rotating the lower lock lever between 
locked and unlocked positions. Lower lock lever 82 also 
has a drive tab 94 (figure 1) that projects through a slot 
110 of front cover 16. The projecting end is engaged by 
inside lock lever 96 for rotating lower lock lever 82 be- 
tween the locked and unlocked positions manually. 
[0030] The Inside lock lever 96 Is pivotally mounted 
on an upperflange21 of metal plate 17 by a stud 93 as 
best shown in figure 1 . A socket 96 adjacent the pivot 
hole for Inside lock lever 92 receives the end of drive tab 
94 so that inside lock lever 96 rotates lower lock lever 
82 counterclockwise when it rotates clockwise and vice- 
versa. A laterally projecting tab 97 (figure 1) of Inside 
lock lever 96 cooperates with a slot In upper flange 21 
to locate the engaged and disengaged positions of In- 
side lock Iever96 at opposite ends of the flange slot An 
overcenter spring (not shown) has one end attached to 
upper flange 21 and the opposite, end aittached to the 
inside lock lever 96 so that inside lock lever 96 Is biased 
against one end or the other of the flange slot. Stated 
another way, Inside lock lever 96 is biased to either an 
engaged or a disengaged position by the overcenter 
spring. 

[0031] The inside lock lever 96 has two spaced holes 
at 99 opposite socket 95. One or other of the holes Is 
used for attaching inside lock lever 96 to an operator 
inside a vehicle, such as a sill button, via a suitable link- 
age (not shown). The hole that is used depends on the 
application of door latch 10. 

[0032] Upper lock iever 84 Is pivotally mounted on 
stud 1 8 on top of lower lock lever 82 as shown in figures 
3 and 4. Compression spring 86 is disposed between 
lower and upper lock levers 82 and 84 and contained in 
a curved slot formed by portions of lower lock lever 82 
and upper lock lever 84. One end of compression spring 
86 engages a stop 85 of lower lock lever 82 and the other 
end of spring 86 engages a stop 87 of upper lock lever 
84 so that upper lock lever 84 Is biased clockwise with 



respect to lower lock lever 82 as best shown in figures 

3 and 4. 

[0033] Upper lock lever 84 has a slot 1 00 at the lower 
end and an ear 102 at the upper end. Slot 100 receives 
5 drive pin 54 of Intpmilttent lever 46. Ear 1 02 cooperates 
with an optional double lock assembly 104 as explained 
below. 

[0034] A double lock back drive lever 1 05 is pivotally 
mounted on stud 18 on top of . upper lock lever 84 as 

10 shown In figure 1 . Lever 105 has a hub 107 that projects 
through a hole in plastic cover plate 1 6. The exterior key 
lock cylinder lever 106 is non-rotationally attached to 
hub 1 07 between front cover 1 6 artd metal plate 1 7. Le- 
ver 105 has been omitted in figures 3 and 4 for clarity. 

^5 Key cylinder lever 106 has a drive slot 108 at one end 
that receives the end of drive tab 94 of lower lock lever 
82 that projects through slot 1 1 0 of cover 1 6 so that low- 
er lock lever 82 can be rotated by the exterior key cylin- 
der lever 1 06 also. Drive slot 1 08 is wider than drive tab • 

20 94 to permit independent operation of lower lock lever 
82 by inside lock lever 96 or power lock assembly 92. 
. Lever 105 has a radial ear 1 09 and an optional slot that 
cooperate with the optional double lock assembly 104 
and an optional signal switch (not shown) respectively 

25 as explained below. The outer end of key cylinder lever 
106 has a hole 111 for attaching the key cylinder lever 
to a key lock cylinder or the like by a suitable linkage 
(not shown). Key cylinder lever 106 is used in any ap- 
plication having a key lock cylinder or the like, such as 

30 front doors of vehicles. However, key cylinder lever 106 
may be omitted in any application that does not have a 
key lock cylinder or other operator for unlocking a vehi- 
cle door from the exterior, such as rear doors of passen- 
ger vehicles. 

35 [0035] Door latch 1 0 is locked in the following manner 
Lower lock lever 82 Is rotated counterclockwise from the 
unlocked position shown in figures 1 and 3 to the locked 
position shown in figure 4 by rotating either key cyllhder 
lever 1 06 counterclockwise or Inside lock lever 96 clock- 

40 wise. Lower lock lever 82 drives upper lock lever 84 
counterclockwise to the locked position via abutting por- 
tions 89 and 91 . As upper lock lever 84 rotates counter- 
clockwise, slot 100 which engages drive pin 54 rotates 
intenmlttent lever 46 clockwise from the unlocked posl- 

45 tlon shown In figure 3 to a locked position shown in figure 

4 where drive pin 34 of detent 26 Is located In a lost 
motion portion 58b of groove 58. Consequently when 
Intennittent lever 46 is pulled down by unlatching iever 
44 or outside release lever 60 In an unlatching opera- 

50 tion, motion is not transferred to detent pin 34. Detent 
34i therefore, stays engaged with forkbolt 24 and the 
door latch 10 remains latched. 

[0036] Door latch 1 0 is unlocked by rotating the lower 
lock lever 82 clockwise back to the unlocked position 
55 shown in figure 3. Lower lock lever 82 rotates upper lock 
lever 84 clockwise more or less simultaneously back to 
the unlocked position shown in figure 3 via compression 
spring 86. As upper lock lever 84 rotates clockwise, slot 
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100 drives intermittent lever 46 counterclockwise back 
to the unlocked position via pin 54. 
[0037] Composite lock lever 56 may be replaced by a 
simpler lock lever of unitary construction (not shown) in 
a basic vehicle door latch. However, the composite lock 5 
lever 56 Is preferred because the composite lock lever 
56 provides an anti-jamming feature that allows prema- 
ture actuation of inside release lever 68 or outside re- 
lease lever 60 and a subsequent unlocking operation 
while either inside release lever 68 or outside release 
lever 60 is held in a release or unlatching position. 
[0038] This anti-jamming feature operates as follows. 
When door latch 10 Js locked as shown in dashed line 
in figure 4, detent pin 34 is positioned in the elongated 
portion 58b of intemnlttent lever groove 58. When door is 
latch 1 0 is locked and either Inside release lever 68 or 
outside release lever 60 Is actuated, intemiltteht lever 
46 is pulled down so that detent pin 34 is repositioned 
in the upper portion of elongated last motion portion 58b 
of slot 58 above drive shoulder 58c. If a one-piece lock 20 
lever is used in place of composite lock lever 56, the 
one-piece lock lever cannot be pivoted clockwise back 
to the unlocked position if either release lever 60 or 68 
is actuated and held In an unlatching or release position 
because iptennittent lever 46 is held against rotation by 25 
detent pin 34 and cannot pivot counterclockwise. How- 
. ever, when composite lock lever 56 is used, only upper 
lock lever 84 is held against rotation by detent pin 34. 
Thus, an unlocking operation of inside lock lever 96 or 
key cylinder lever 106 still rotates lower lock lever 82 30 
clockwise back to the unlocked position shown in solid 
line in figure 4. This loads lock lever spring 86 and 
"cocks" composite lock lever 56 so that upper lock lever 
84 pivots clockwise to the unlocked position shown In 
solid line in figure 4 under the action of lock lever spring 35 
86 when the prematurely actuated release lever 60 or 
68 is retumed to the latch position allowing unlatching 
lever 44 and coiled spring 45 to raise intermittent lever 
46. When intemiittent lever 46 rises up, detent pin 34 is 
free to enter the short drive portion 58a of slot 58 below 40 
drive shoulder 58c. Hence intermittent lever 46 is simul- 
taneously pivoted counterclockwise to the unlocked po- 
sition shown in solid line in figure 4 under the action of 
lock lever spring 86 due to the presence of drive pin 54 
Inslot 100. . 45 
[0039] Doorktch 1 0 is now unlocked and can now be 
unlatched by a second unlatching operation by either 
inside release lever 68 or outside release lever 60. 
[0040] The anti-jamming feature provided by compos- 
ite lock lever 56 is particularly advantageous when a so 
power lock assembly, such as the power lock assembly 
92 described below is used because jamming is more 
likely to occur in a power unlocking operation ratherthan 
in a manual unlocking operation. 

[0041] The composite lock lever 56 is also preferred 55 
because the optional double lock feature described be- 
low can be provided easlly.without any need for chang- 
ing the lock lever. 



[0042] Door latch 1 0 in general and plastic housing 
12 in particular are designed for including a power lock 
assembly and/or a double lock assembly in an efficient 
and compact manner. More particularly plastic housing 
12 has four side-by-side chambers 61 , 62i 63 and 64 
near Its upper end as best shown In figure 3. 
[0043] Outer chambers 61 and 64 are elongated ver- 
tically and sized to receive electric motors while inner 
chambers 62 and 63 are designed to receive parts of 
the power lock assembly 92 as explained below. 
[0044] As indicated above, door latch 1 0 may also be 
locked and unlocked by the power actuator assembly 
92 shown in figures 1 ,5 and 6. Power actuator assembly 
92 comprises a reversible electric actuator motor 112 
that Is located In chamber 64 and that drives an actuator 
gear screw 1 14 of a jackscrew that is located in adjacent 
chamber 63. Motor 112 drives screw 114 through a re- 
duction gear set 115 tocated In an overhead compart- 
ment. Actuator gear screw 114 drives an actuator nut 
116 of the jackscrew up or down depending upon the 
rotation of motor 1 12. Actuator nut 11 6 rotates bell crank 
lever 117 which is pivoted on stud 118 in chamber 62. 
Lower lock lever 82 includes a drive lug 1 19 at the outer 
side forward facing of radial ami 88. Drive lug 1 19 is dis- 
posed in a slot of bell crank lever 1 1 7 betweieh shoulders 
101 and 103 for driving lower lock lever 82 betvyeeh the 
locked and unlocked positions. 
[0045] Power actuator assembly 92 further includes 
a centering device that biases actuator nut 116 and bell 
crank lever 117 to a neutral position with respect to 
housing 1 2. As best shown In figure 5, the centering de- 
vice comprises two coil springs 120 and 121 that are 
wound In opposite directions. Coil springs 120 and 121 
are respectively located about two vertically spaced 
posts 122 and 123 that are located in chamber 62 of 
housing 12. Posts 122 and 123 are above and below 
pivot stud 118, respectively. Coil springs 120 and 121 
each have an axial anchor tab 124, 125 at one end and 
a tangential reaction amis 126, 127 at the other end, 
respectively. Reaction anris 126, 127 engage upper and 
lower surfaces of actuator nut 116, respectively. Thus 
when actuator nut 116 is moved downwardly from the 
neutral position shown in figure 5, lower coil spring 121 
is twisted clockwise storing energy to return actuator nut 
116 back up to the neutral position. On the other hand, 
when actuator nut 116 is moved upwardly, upper coil 
spring 1 20 Is twisted counterclockwise storing energy to 
return actuator nut 116 back down to the neutral posi- 
tion. 

[0046] Assuming that door latch is latched and locked 
as shown in figure 4 door latch 10 is unlocked by power 
actuator assembly 92 in the following manner A control 
switch is actuated that energizes electric motor 112 
through a motor control circuit to drive pinion gear on 
the motor output shaft counterclockwise for a predeter- 
mined amount of time. The control switch can be mari- 
ually operated or automatically operated responsive to 
vehicular drive or both. Such control switches and motor 
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control circuits are well known in the art and need not 
be described in detail. ; 

[0047] Suffice it to state tliat electric motor 92 is en- 
ergized via a suitable motor control circuit to drive the 
pinion gear counterclockwise for a short period of time, s 
The pinion gear drives the spur gear and the attached 
actuator gear screw 1 1 4 clockwise in a speed reducing, 
torque multiplying relationship. Actuator gear screw 114 
drives actuator nut 116 up from the neutral position 
shown. in figures 4 and 5 to the raised position shown in io 
figure 6 pivoting bell crank lever 117 counterclockwise 
to the unlock position also shown in figure 6. 
[0048] Bell crank lever 1 1 7 rotates lower lock lever 82 
clockwise from the locked position shown in figure 4 to 
the unlocked position shown in figure 6 via shoulder 101 is 
and drive lug 1 1 9; Lower lock lever 82 drives upper lock 
lever 84 clockwise to the unlocked position shown In fig- 
ure 6 via compression spring 86. Upper lock |ever 84 
drives intermittent lever 46 counterclockwise to the un- 
locked position shown in figure 6 via pin 54 and slot 1 00. 
[0049] When electric motor 112 stops, upper coil 
spring 1 20 returns actuator nut 11 6 to the neutral posi- * 
tion shown in phantom in figure 6 back driving motor 11 2 
in the process. Shoulder 1 03 now engages drive lug 1 1 9 
and the door latch 10 is in condition for a power locking 
. operation as shown in figure 5. 
[0050] Briefly, power locking is accomplished by en- 
ergizing electric motor 112 in a reverse direction to drive 
actuator gear screw 114 counterclockwise. This drives 
actuator nut 116 down from the neutral position shown 30 
in phantom line in figure 6 to a lock position shown in 
figure 7. Lower lock lever 82 is now driven counterclock- 
wise from the unlock position shown in figure 6 back to 
the lock position shown in figure 7. Lower lock lever 82 
drives upper lock lever 84 counterclockwise to the un- 35 
lock position shown in figure 7 via engaging portions 89 
and 91 and upper lock lever 84 drives intermittent lever 
46 clockwise to the locked position shown in figure 7 via 
pin 54 and slot 100. When locking is completed lower 
coil spring 121 returns actuator nut 116 to the neutral ^^o 
position shown in phantom where shoulder 101 engag- 
es drive lug 119 for an unlocking operation, 
[0051] Door latch 1 0 may be locked and unlocked 
manually without effecting the power lock assembly 92 
because of the wide gap between shoulders 101 and 45 
1 03. The wide'gap allows manipulation of lower lock le- 
ver 82 between locked and unlocked positions without 
imparting any movement to bell crank lever 117 and ac- 
tuator nut 116. In fact, the gap is wider than tab 119 by 
a predetemriined amount so that manual unlocking po- so 
sitions drive lug 119 against shoulder 101 for a subse- 
quent power locking operation while manual locking po- 
sitions drive lug 119 against shoulder 103 for a subse- 
quent power unlocking operation. 

[OO52] As indicated above, the power lock assembly ss 

92 can be used in a door latch having a lock lever of 
unitary construction. However, the composite lock lever 
56 provides an anti-jamming feature that is particulariy 
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advantageous in a door latch that has a power operated 
lock mechanism. 

[0053] Double lock assembly 1 04 comprises a revers- 
ible electric motor 140 that is disposed in chamber 61 
and that drives a worni gear 1 42; a compound geiar 1 44 
having end tmnnions 145 journalled in housing 12 and 
front cover 1 6 respectively; a cam drive 1 46 and a dou^ 
ble lock Block-out 148 both of which rotate on a post 
149 of housing 12 as best shown in figures 1 and 8. 
Worm gear 142 drives a lower helical gear 150 of com- 
pound gear 144; an upperspur gear 152 of which drives 
a sector gear 1 54 of gear cam drive 1 46 as best shown 
in figures 1 and 9. Gear cam drive 146 has a lower tab 
156 that is disposed between circumferentlally spaced 
shoulders 158, 160 of housing 12 as best shown in ifig- 
ure 9. Tab 156 limits rotation of gear cahi drive 146 be- 
tween a double locked position shown in figure 9 where 
tab 156 engages shoulder 158 and an unlocked or by- 
pass position shown in figure 8 where tab 1 56 is stopped 
by shoulder 160 via an Intervening leg of the double lock 
block-out 148 as explained below. Gear cam drivie 146 
also includes a drive ramp 1 62 that cooperates with dou- 
ble lock block-out 148 as explained below. Block-out. 
148 is removed in figure 8 to show details. 
[0054] Refemng now to figure 9, double lock blobk- 
out 148 is supported on gear cam drive 146 aind rotates 
on the upper pin portion of post 1 49. Biock-out 148 has 
a partial skirt or isldewall 164 that has a thick leg 1 66 at 
one end. Leg 1 66 extends below skirt 1 64 and abuts tab 
156 when drive ramp 162 engages an internal shoulder 
168 of skirt 164 as best shown In figure 10. 
[0055] The top of block-out 1 48 includes a tangential 
block-out ear 1 70 and a radial boss 1 72 that rises above 
the block-out ear. Block-out ear 1 70 cooperates with ear 
102 (figure 8) of upper lock lever 84 to double lock door 
latch 10. Radial boss 1 72 cooperates with radial ear 109 
of double lock back drive lever 105 to override the dou- 
ble lock in the event of a power failure as explained be- 
low in connection with figures 11 and 12. 
[0056] Door latch 1 0 is double locked as follows. First 
door latch 1 0 is locked as described above which rotates 
both lower and upper lock levers 82 and 84 to the locked 
position shown in figure 8. This moves the ear 102 of 
upper lock lever 84 clockwise from the unlocked position 
shown In figure 6 to the locked position shown in figure 
8. Motor 140 which is usually controlled by a key lock 
cylinder or a key fob is then energized to rotate gear 
cam drive 146 clockwise via gears 140, 150, 152 and 
154 from the unlocked or bypass-position shown in fig- 
ure 8 to the double lock position shown In figures 9 and 
10. Block-out 148 rotates clockwise with gear cam drive 
146 from the by-pass position shown in figure 8 to the 
double lock position shown in phantom In figure 8 and 
in figures 10 and 11 due to the engagement of drive 
ramp 162 with internal shoulder 168. Block-out ear 170 
thus rotates from the by-pass position shown in figure 8 
to the double lock or block-out position shown in phan- 
tom in figure 8 and in figure 11 where block-out ear 170 
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is In the path of movement of ear 102 of upper locking 
lever 84 as it attempts to move clockwise from the 
locked position of figure 8 to the unlocked position of 
figure 6. The presence of block-out ear 170 thus pre- 
vents clockwise rotation of upper lock lever 84 (and the 
concurrent counterclockwise rotation intennlttent lever 
46) back to the unlocked poisition shown in figure 6. 
[0057] When the double lock Is engaged, door latch 
1 0 cannot be unlocked by inside lock lever 96 because 
clockwise rotation of inside lock lever 96 to the unlocked 
position merely rotates Ipwer lock lever 82 clockwise 
back to the unlocked position as shown In figure 6. How- 
ever, upper lock lever 84 being blocked by the double 
lock Block-out 148 stays in the locked position with the 
clockwise rotation of lower lock leyer 82 storing enerjgy 
in compression spring 86 for subsequent unlocking up- 
on disengagement of the double lock Block-out 1 48. 
[0058] . The optional double lock assembly 104 pre- 
vents unauthorized persons from entering a double 
locked vehicle by using the sill button or other Inside lock 
operator to unlock the vehicle door and then unlatching 
the door using the outside door handle. 
[0059] The double lock can be disengaged in two 
ways. One way is to reverse electric motor 140 so that 
block-out ear 1 70 is rotated clockwise from the double 
lock:position shown In fijgure 10 back to the by-pass or 
disengaged position shown in solid line in figure 8. This 
unblocks ear 102 of upper lock lever 84 and allows up- 
per lock lever 84 to rotate clockwise back to the un- 
locked position shown in figure 6 under the action of 
compression spring 86 when door latch 10 is unlocked. 
In this regard it should be noted that the unlocking op- 
eration can be undertaken. before or after double lock 
104 is disengaged. If the unlocking operation is under- 
taken before double lock 1 04 is disengaged, lower lock 
lever 82 is moved to the unlocked position cocking the 
lock mechanism. Upper lock lever 84 and the rest of the 
locking mechanism is then moved to the unlocked posi- 
tion by spring 86 when double lock 104 is disengaged. 
[0060] If double lock 1 04 is disengaged first, the un- 
locking operation proceeds in a conventional manner as 
in the case of a door latch that is not equipped with a 
double lock: 

[0061] The second way to disengage double lock 1 04 
Is by a key entry by using a key lock cylinder (not shown) 
to rotate key cylinder lever 106 (figure 6) clockwise so 
that double lock back drive lever 1 05 rotates clockwise 
from the locked position shown in figure 11 to the un- 
locked position shown in figure 12, As key cylinder lever 
1 06 rotates clockwise to the unlocked position, ear 1 09 
of double lock back drive lever 1 05 rotates clockwise 
along with lever 1 06 and rotates double lock block-out 
148 clockwise via radial boss 172 back to the by-pass 
position shown in figures 8 and 12. The optional slot 
near ear 109 may also be used to operate an optional 
signial switch (not shown) to operate an instrument panel 
light indicating the condition of the double lock. 
[0062] Electric motor 140 cannot be back-driven and 



the gear cam drive 146 is held steadfast In the double 
lock position when double lock block-out 148 Is rotated 
back to the by-pass position. However, skirt 164 Is re- 
silient enough so that internal lock shoulder 1 68 snaps 
5 past drive ramp 1 62 allowing double lock Block-out 148 
to rotate clockwise with respect to gear cam drive 146 
and back to the disengaged or by-pass position shown 
in figures 8 and 12. 

[0063] This clockwise rotation of double lock block- 

10 out 148 also unblocks ear 102 of upper lock lever 84 
and allows upper lock lever 84 to rotate clockwise back 
to the unlocked position shown In figure 7 under the ac- 
tion of compression spring 86 when door latch 10 is un- 
locked before the double lock 104 is disengaged. If the 

15. double lock 1 04 is disengaged first, door latch 1 0 Is un- 
locked in a conventional nnanner to move upper and low- 
er lock levers 82 and 84 and intenmittent lever 56 from 
the locked positions sihown in figure 11 back to the un- 
locked positions shown in figure 12. 

20 [0064] This second way pehnits authorized key entry 
(or exit) when the door latch 10 is double locked and 
also provides entry or exit in the event of power failure. 
[0065] When this second disengagement method is 
used, the double lock assembly 104 is i*estored by re- 

25 versing electric motor 1 40 which rotates gear cam drive 
1 46 clockwise with respect to double lock block-out 1 48 
and back to the by-pass or disengaged position; A$ cam 
drive 1 46 returns to the disengaged position drive ramp 
1 62 snaps into place behind internal shoulder 1 68. Dou- 

30 ble lock assembly 1 04 is now ready for a power engage- 
ment. 

[0066] Many modifications and variations of the 
present invention in light of the above teachirigs may be 
made. It Is, therefore, to be understood that, within the 
35 scope of the appended claims, the invention may be 
practiced otherwise than as specifically described. 



Claims 

40 

1. A power operated vehicle door latch having a fork- 
bolt (24) that moves between a latched position and 
an unlatched position, a detent (26) for holding the 
forkbolt in the latched position, a release mecha- 

45 nism for moving the detent to release the forkbolt 
and a lock mechanism for disabling the release 
mechanism, an intenniltent lever (46) for moving 
the detent to release the forkbolt forming part of the 
release mechanism and part of the lock mecha- 

50 nism, alock lever (56) fomriing part of the lock mech- 
anism, the lock lever moving the intermittent lever 
back and forth between an unlock position where 
the intermittent lever drives the detentto release the 
forkbolt and a lock position where the Intennlttent 

55 lever moves without driving the detent, character- 
ized in that: 

the power operated vehicle door latch has a 
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motor driven actuator (92) for operating the lock 
mechanism, the actuator including a pivotally 
mounted actuating lever (117), and an electric 
motor (112) that Is drivlngly connected to the 
actuating lever (117) via a jack screw ( 1 1 4) hav- 5 
Ing a nut (116) that pivots the actuating lever 
(117) in one direction to a locked position and 
in an opposite direction to an unlocked position, 
and 

a centering device (120, 121) for retuming the io 
nut (11 6) and the actuating lever (1 1 7) to a neu- 
tral position after the electric motor drives the 
actuating lever (117) to the lock position or to 
the unlock position, 



The power operated vehicle door latch as defined 
In claim 1 characterized in that the electric motor 
(112) and the jack screw (114) are yertically dis- 
posed In a side-by-side relationship. 
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The power operated vehtele door latch as defined 
in claim 1 or 2 characterized in that the centering 
device comprises a first coil spring (121) that re- 
turns the nut and the actuating lever (11 7)- to the 
neutral position from the locked position and a sec- 2s 
ond coil spring (120) that retums the nut and the 
actuating lever (1 1 7) to the neutral position from the 
unlocked position. 

The power operated vehicle door latch as defined 30 
in claim 4 characterized In that the actuating lever 

(117) is pivotally mounted on a stud (118). the stud 

(118) and the electric motor (112) being located on 
opposite sides of the jack screw (1 1 4) and the first 
coil spring (121) and the second coil spring (120) 35 
are located above and below the stud (118) 
respectively . 
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20 




21 



THIS PAGE BLANK (uspto) 



